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COMPARATIVE STUDY OF INNOVATION IN EDUCATION IN OECD COUNTRIES: 
THE ROLE OF EDUCATION EMPLOYEES 
Abstract   
Innovation in education has three dimensions: innovation in knowledge and methods, innova-
tion in technology and tools and innovation in services and products. Education system consists of 
teachers, students, content, and context subsystems. Hence, teachers and employees in education 
system are the fundamental pillars of innovation in the educational system. In the process of teach-
ing and producing educational content teachers are the most important agents that use new technol-
ogies and tools. Positive relationship between financial resources allocation in education and appli-
cation of modern technologies in each country’s economy is very strong. This article focuses on 
comparative study of Organization for Economic Cooperation and Development countries in terms 
of the relationship of innovation in education with expenditure on education. Indicators of total 
government expenditure and expenditure on education in proportion to the GDP show the gross 
context of innovation possibilities in social institutions in general. However, the rate of expenditure 
by level of education within total government expenditure on education, as well as the rate of gov-
ernment expenditure per student capita demonstrates the structural premises for perspective innova-
tions in education. The data used in this study rely on the survey of Innovation in education in 
OECD countries and UNESCO Institute for Statistics. 
Keywords: innovation in education, educational expenditure, new technologies, comparative 
study, financial resources. 
 
Introduction. In the present era, innovation emerging as a vital factor in the world, in order 
to development and dynamics faster and create more wealth has been welcomed in many countries. 
Since, there is tough competition between countries to learn and applying it. Than Now, it is obvi-
ous to everyone that innovation is as a science has found essential functions in all occupations. As a 
result, Use it becomes much more important in public and private organizations and especially edu-
cational institutions (universities and academic institutions) which have a direct impact on people's 
behavior. And also it makes more dynamics scientific researchers and managers of different profes-
sions and thus the development of societies. (Rosenfeld & SER VO,1990). 
Much more recently, policy interest has extended “innovation imperative” from private or-
ganizations to the provision of public services. Although public services, including education, tend 
to neither operate within competitive markets nor have the same incentives to innovate as business-
es do (lekhi, 2007), there are important arguments to push for innovate in education as a means to 
maximize the value of public investment. Several recent innovation strategies include provisions for 
more innovation in the public service (e.g. OECD 2014). 
With regard to the importance of the role of innovation in the development of all countries 
and the impact of innovation on education sectors, this study aims at investigating the importance of 
this issue according to the education expenses in each country and its relationship with the staff in-
novation in the educational sectors. 
Definition of Innovation. Innovation is one of the words that does not have a comprehensive 
definition and its meaning has changed over time. (Bengt-Ake Lundvall, 2007) Many definition of 
innovation are usable in different context and disciplines. (OECD, Eurostste, 2005) According to 
Peter Drucker, innovation is the most basic of entrepreneurship. Innovation is a style of action, ear-
lier than it has been an intelligence and genius of personality and the knowledge, ability, accuracy 
and the purposeful work are necessary for it. 
And also he believed that innovation is the attempt to purposeful changes in the economic 
and social abilities of the organization (Drucker, 1985). for statistical purposes, the most widely ac-
cepted definition of innovation comes from olso manual( OECD, Eurostste,2005). 
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 It defines innovation as “the implementation of a new or significantly improved product 
(good or service) or process, a new marketing method, or a new organization method in business 
practices, workplace organization or external relation”. In this definition, implementation refers to 
the introduction of a product to the market, whilst it refers to the actual use of processes, marketing 
methods and organizational methods. This definition has been widely applied to the private sector 
and can be applicable to education with small modification. (OECD, 2014) 
In this study, according to OECD definition, educational innovation obtains three different 
aspects: innovation in knowledge and methods, technological innovation, product/process innova-
tion. 
Research questions: 
 What is the relationship between the amount of financial resources devoted to the 
education field and the extent to which the educational employees apply technology and modern 
educational tools? 
 How does the amount of allocated financial resources affect different aspects of in-
novation? 
 Which aspect of innovation depends more on the amount of financial resources? 
Research methodology  
The present study is an explanatory one. In order to test the theoretical hypothesis, it relies 
on the quantitative comparative method or transnational analysis. The analysis unit of this study is 
the country or the general social system (to put it in other words it’s Nation-State). 
Data collecting technique is secondary data analysis, which re-investigates data from previ-
ous international surveys. In addition, the data analysis relies on R software. 
With regard to the data which was related to an OECD research titled as “innovation meas-
urement in education” (2014), our research sample consisted of 19 countries. 
The independent variable is the Government expenditure on education, total (% of GDP). 
General government expenditure on education (current, capital, and transfers) is expressed as a per-
centage of GDP. It includes expenditure funded by transfers from international sources to govern-
ment. General government usually refers to local, regional and central governments, for which the 
data was collected from The World Bank. The data in this study refer to two periods. Once the av-
erage data from 2000 to 2005 was calculated and analyzed, and in the second phase, the average 
data from 2005 to 2008 was used. The dependent variable is the educational employee innovation, 
which is measured in three aspects according to OECD: innovation in knowledge and methods, 
technological innovation, product/process innovation. The data belong to the 2005 to 2008 interval. 
Results and Conclusion  
In order to review and investigate the hypothesis, an independent variable (the education ex-
penses) along with a dependent variable (innovation in education) were chosen and the structural 
equation modeling was fitted. Also due to the small size of sample PLS method (partial least 
square) was used to estimate the model parameters and the software R was used to do so. 
In this study, “innovation” variable was considered as hidden variable with three scale items 
(including (1) Innovation in technology, tools or instruments, (2) Innovation in knowledge or meth-
ods, (3) Innovation in products or services). The “Expense/cost” variable was an observed variable, 
which was calculated in two different methods, and the model was fitted separately for each of 
these two cases. 
Table 1 
Factor Loading for Innovation in Education 
Innovation in  
Knowledge or methods 
Innovation in Prod-
ucts or services 
Innovation in  Technol-
ogy, tools or instruments  
0.948 0.523 0.387 
 
By checking the factor loadings reveals that as we expected the factor loadings of the hidden 
“innovation” variable structures is more than 0.3. This coefficient indicated that the costs and the 
expenses have such a huge effect on the innovation in knowledge and method. 
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The validity index (AVE) and the reliability index (CR) of innovation structures are availa-
ble in the table. In an optimal structure the validity index is expected to be more than 0.4 and the 
Reliability index is supposed to be more than 0.6 (or 0.7). Therefore, it can be inferred that our indi-
ces in this study are considered as optimal ones. 
Table 2 




In order to study the relationship between the amount of allocated budget to the education 
and the employees’ innovation level in various aspects, the structural equation has been used.  
For the first phase in which the data related to 2000-2005 was used, the results revealed a 
meaningful relationship and the impact amount was 0.454. 
However, for the second phase the test statistics showed no meaningful relationship between 
the costs/ expenses and the employees’ innovation level. 
In general, a review on the research results to answer the questions reveals that The State 
costs on the education fields have a time-delay impact on the employees’ innovation level and the 
innovation in knowledge and method has the largest share among all. 



















Knowledge or methods  
Innovation in Technolo-
gy, tools or instruments  
Innovation in Products 





Figure 1. Analytical model of research 
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Милад Каземи 
СРАВНИТЕЛЬНОЕ ИССЛЕДОВАНИЕ ИННОВАЦИЙ В ОБРАЗОВАНИИ В 
СТРАНАХ ОЭСР: РОЛЬ РАБОТНИКОВ ОБРАЗОВАНИЯ  
Аннотация 
Инновация в образовании имеет три измерения: инновация в знаниях и методах, инно-
вация в технологии и инструментах, инновация в сервисе и продуктах. Система образования 
состоит из преподавателей, учащихся, содержания, контекстуальных подсистем. При этом, 
преподаватели и работники в системе образования составляют фундаментальную опору ин-
новации в образовательной системе. В процессе преподавания и производства содержания 
образования, преподаватели – самые важные агенты использования новых технологий и ин-
струментов. Позитивное отношение между финансовыми ресурсами, размещенными в обра-
зовании и применение современных технологий в экономике страны имеет большую силу. 
Данная статья сфокусирована на сравнительном изучении стран Организации Экономиче-
ского Сотрудничества и Развития в терминах отношения инновации в образовании и расхо-
дов на образование. Показатели общих правительственных расходов и расходов на образо-
вание в пропорции к ВВП показывает общий контекст инновационных возможностей в со-
циальных институтах в целом. Вместе с тем, уровень расходов по уровням образования 
внутри общих правительственных расходов, также, как и уровень правительственных расхо-
дов на каждого учащегося показывают структурные предпосылки перспективных инноваций 
в образовании. Исследование опирается на данные опроса об инновации в образовании 
стран ОЭСР и данные Института Статистики ЮНЕСКО. 
Ключевые слова: инновация в образовании, образовательные расходы, новые техноло-
гии сравнительное исследование, финансовые ресурсы. 
 
 
